Effect of adrenalectomy on cellular calcium metabolism and on the response to adrenergic stimulation of hepatocytes isolated from male and female rats.
The effects of adrenalectomy on cell calcium metabolism and on the effects of epinephrine on cAMP, phosphorylase a activity, and calcium efflux were studied in hepatocytes isolated from adult male and female rats. Adrenalectomy increased the total calcium of hepatocytes, all exchangeable calcium pools, and all calcium fluxes between the cellular pools in both sexes. After adrenalectomy, basal cAMP was elevated, phosphorylase a + b was decreased, but basal phosphorylase a activity was not changed. In adrenalectomized males and at all concentrations of epinephrine studied (1.10(-8)-1.10(-5)M) stimulation of calcium efflux was decreased and cAMP accumulation was enhanced, while the resulting phosphorylase a activation was depressed. In hepatocytes from adrenalectomized females there was a similar increase in cAMP accumulation induced by epinephrine, and a decrease in the stimulation of calcium efflux; however, the depression in phosphorylase a activation was much less and was significant only at 1.8(-8) and 1.10(-5)M epinephrine. In the male, while activation of phosphorylase a shifted from a pure alpha-adrenergic response mediated by calcium to one also involving a cAMP-mediated beta-adrenergic response, the contribution of the attenuated calcium signal was still significant. Hepatocytes from female rats did not show a comparable alpha- to beta-shift, since the relative contribution of calcium and cAMP to phosphorylase activation was similar in sham-operated and adrenalectomized animals.